Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; disorder in main residue; R factor = 0.039; wR factor = 0.101; data-to-parameter ratio = 12.6.
Related literature
. For the synthesis of the starting material, see: Zhang et al. (2008) . For graph-set notation, see: Bernstein et al. (1995) .
Experimental
Crystal data C 40 H 30 Cl 2 N 2 O 4 M r = 673.56 Triclinic, P1 a = 9.4761 (2) Å b = 11.9967 (3) Å c = 15.9238 (4) Å = 75.944 (2) = 86.163 (1) = 69.368 (3) V = 1643.07 (7) Å 3 Z = 2 Mo K radiation = 0.24 mm À1 T = 296 K 0.30 Â 0.25 Â 0.20 mm
Data collection
Bruker Kappa APEXII CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2004) T min = 0.890, T max = 0.953 33102 measured reflections 6937 independent reflections 4799 reflections with I > 2(I) R int = 0.032 Refinement R[F 2 > 2(F 2 )] = 0.039 wR(F 2 ) = 0.101 S = 1.02 6937 reflections 551 parameters 268 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.16 e Å À3 Á min = À0.19 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) Àx; Ày þ 1; Àz þ 1.
Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SIR92 (Altomare et al., 1993); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 2012) and DIAMOND (Brandenburg, 1998) ; software used to prepare material for publication: PLATON (Spek, 2009). ativities as mentioned in the literature (Zhang et al., 2008; Clement et al., 2005) . Antitumor activity (Stermitz et al., 1973 (Stermitz et al., , 1975 Fang et al., 1993; Suzuki et al., 1992; Kanzawa et al., 1997; Guo et al., 2007) , antimicrobial activity (Nissanka et al., 2001) , anti inflammatory activity (Lenfeld et al., 1981) , antituberculosis activity (Ishikawa, 2001) .
In the title molecule ( Fig. 1) , the two benzene rings of the biphenyl unit are twisted each other with a dihedral angle of 73.07 (4)°. The two phenyl rings (C8-C13 and C28-C32) of both the benzamide moiety form the dihedral angles of 77.09 (5)° and 55.48 (6)° with the central biphenyl moiety, respectively, In the two phenyl rings of the two 4-chlorophenyl groups, the five C atoms (C1/C2/C3/C5/C6) are disordered over two positions with site-occupancy factors, from refinement of 0.657 (15) (part A) and 0.343 (15) (part B), and the five C atoms (C36/C37/C38/C39/C40) are disordered over two positions with site-occupancy factors, from refinement of 0.509 (13) (part A) and 0.491 (13) (part B), respectively. In the crystal structure ( Fig. 2) , molecules are connected by two N-H···O hydrogen bonds (Table 1) to form fused R22 (38) ring motif which from a supermolecular ribbon network extending along the [100] plane.
Experimental
To a solution of 3,3′-(biphenyl-2,2-diylbis(methylene))bis(oxy)dibenzoic acid (1.0 mmol) in dry DMF (10 ml), HBTU (2.5 mmol), diisopropylethyl amine (2.2 mmol) were added and stirred for 30 min. 4-Chloroaniline (3.0 mmol) was added to the reaction mixture and stirred for furher 3 h. The progress of the reaction wa monitored by HPLC. The reaction mixture was poured into ice water and filtered. The solid was washed with water folled by cold ethanol and dried under vaccum. The crude product was purified by column chromatography (SiO 2 ).
Refinement
The carbon hydrogen atoms were treated as riding atoms with a distance d(C-H) = 0.93 Å with U iso (H) = -1.2U eq (C)
[for aromatic C-H] and d(C-H) = 0.97 Å with U iso (H) = -1.2U eq (C) [for CH 2 ], respectively. The nitrogen attached H atoms identified from the difference electron density map were restrained to a distance of 0.92 (1) Å. In the molecular structure the two terminal 4-chloroaniline moieties are positionally disordered over two sites with refined occupancies set of 0.666 (15): 0.334 (15) and 0.529 (11): 0.471 (11), respectively. The positions of the atoms C4B and C35B were constrained to share the same site as that of C4A and C35A with equal atomic displacement parameters. The bond lengths of the disordered components were made similar using standard similarity restrains with suitable s.u. 0.002 Å. The ADP of the disordered compound were allowed to behave isotropically with s.u. of 0.01 followed by the appropriate rigid bond supplementary materials sup-2 . E69, o914-o915 restrains.
Computing details
Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT (Bruker, 2004); program(s) used to solve structure: SIR92 (Altomare et al., 1993) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 2012) and DIAMOND (Brandenburg, 1998) ; software used to prepare material for publication: PLATON (Spek, 2009).
Figure 1
The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. H atoms are presented as small spheres of arbitrary radius. In the two phenyl rings of the two 4chlorophenyl groups, the C1/C2/C3/C5/C6 atoms are disordered over two positions with site-occupancy factors, from refinement of 0.657 (15) (part A) and 0.343 (15) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
3,3′-{[(Biphenyl-2,2′-diyl)bis(methylene)]bis(oxy)}bis[N-(4-chlorophenyl)benzamide]
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0342 (7) 0.0530 (8) 0.0594 (9) −0.0211 (6) 0.0044 (6) −0.0032 (7) O1 0.0378 (6) 0.0767 (9) 0.0713 (8) −0.0284 (6) 0.0008 (5) −0.0034 (7) O2 0.0601 (7) 0.0526 (7) 0.0451 (6) −0.0355 (6) −0.0043 (5) −0.0005 (5) C7 0.0351 (8) 0.0478 (9) 0.0558 (10) −0.0185 (7) 0.0075 (7) −0.0146 (8) supplementary materials sup-7 . E69, o914-o915 C8 0.0329 (7) 0.0387 (8) 0.0513 (9) −0.0116 (6) 0.0059 (6) −0.0123 (7) C9 0.0375 (8) 0.0451 (9) 0.0567 (10) −0.0134 (7) −0.0015 (7) −0.0159 (8) C10 0.0503 (9) 0.0474 (9) 0.0446 (9) −0.0133 (8) −0.0041 (7) −0.0111 (7) C11 0.0517 (9) 0.0412 (9) 0.0438 (9) −0.0186 (7) 0.0028 (7) −0.0057 (7) C12 0.0404 (8) 0.0373 (8) 0.0453 (9) −0.0156 (7) 0.0014 (7) −0.0096 (7) C13 0.0399 (8) 0.0428 (9) 0.0427 (9) −0.0159 (7) 0.0028 (6) −0.0100 (7) C14 0.0551 (9) 0.0445 (9) 0.0432 (9) −0.0262 (8) 0.0023 (7) −0.0028 (7) C15 0.0454 (8) 0.0376 (8) 0.0378 (8) −0.0209 (7) 0.0026 (6) −0.0005 (7) C16 0.0480 (9) 0.0412 (9) 0.0455 (9) −0.0160 (7) 0.0088 (7) −0.0065 (7) C17 0.0367 (8) 0.0512 (10) 0.0581 (10) −0.0154 (7) 0.0037 (7 (7) −0.0021 (7) −0.0093 (7) C27 0.0538 (9) 0.0469 (9) 0.0446 (9) −0.0168 (8) 0.0038 (7) −0.0109 (7) C28 0.0392 (8) 0.0378 (8) 0.0447 (9) −0.0134 (7) −0.0010 (7) −0.0044 (7) C29 0.0498 (9) 0.0402 (9) 0.0524 (10) −0.0128 (7) 0.0020 (7) −0.0122 (8) C30 0.0552 (10) 0.0368 (9) 0.0663 (12) −0.0172 (8) −0.0006 (8) −0.0112 (8) C31
0.0414 (8) 0.0424 (9) 0.0573 (10) −0.0181 (7) −0.0007 (7) −0.0026 (8) C32 0.0303 (7) 0.0422 (9) 0.0480 (9) −0.0133 (6) −0.0013 (6) −0.0066 (7) C33 0.0403 (8) 0.0380 (8) 0.0485 (9) −0.0150 (7) 0.0024 (7) −0.0111 (7) C34 0.0314 (7) 0.0475 (9) 0.0501 (9) −0.0147 (7) 0.0008 (7) −0.0037 (7) (9) C6A-C1A-C2A 120.6 (5) C26-C21-C20 123.74 (13) 
